VEHICLE CHILD SEAT ATTACHMENT STRUCTURE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention generally relates to a vehicle child seat attachment 
structure. More specifically, the present invention relates to a vehicle child seat 
attachment structure that forms a child seat tether anchor, which is integrated into a 
structure support member of a body panel of a vehicle. 
Background Information 

[0002] It is desirable to install a child seat on a vehicle seat when children ride in 
automobiles. Typically, the child seat is attached to the vehicle seat using one of the 
passenger seat belts. More recently, vehicles have been equipped with additional anchor 
points to comply with the ISOFIX type child system, which requires two lower child seat 
anchors and one tether anchor for securing the child seat to the vehicle at three locations. 
The two lower child seat anchors are coupled to latches provided at the bottom corners of 
the child seat, while the tether anchor is coupled to a tether that is attached to the upper 
end of the child seat. The lower child seat anchors are typically inverted U-shaped 
mounting members that are secured to a cross member of the floor panel that is located 
just behind the seat. One example of a plurality of lower child seat anchors is disclosed in 
U.S. Patent No. 6,499,786. The tether anchor is typically secured to a cross member that 
is located rearwardly of the vehicle seat. The location of the tether anchor depends upon 
the construction of the vehicle. For example, a sport utility vehicle often has the tether 
anchor located on the cross member located at the rear hatch. An example of a tether 
anchor is disclosed in U.S. Patent No. 6,485,055. 

[0003] In view of the above, it will be apparent to those skilled in the art from this 
disclosure that there exists a need for an improved vehicle child seat attachment structure. 
This invention addresses this need in the art as well as other needs, which will become 
apparent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 
[0004] It has been discovered that using separate tether anchors that are fixed to the 
vehicle body increases production costs of the vehicle due to the need for additional parts 
and additional assembly steps to install the separate tether anchors. Moreover, it has been 
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discovered that using separate tether anchors that are fixed to the vehicle body, often 
requires special covers for the tether anchors when they are not being used. 
[0005] In view of the foregoing, one object of the present invention is to provide a 
vehicle child seat attachment structure that reduces production costs and eliminates the 
need for additional parts and/or additional assembly steps that are required to install the 
separate tether anchors. 

[0006] In accordance with one aspect of the present invention, a vehicle child seat 
attachment structure is provided that basically comprises a vehicle body panel and a first 
sheet metal structural member. The vehicle body panel is configured and arranged to 
conform to a contour of a portion of a vehicle cabin. The first sheet metal structural 
member is fixedly coupled to the vehicle body panel to create a space between the vehicle 
body panel and a cabin facing portion of the first sheet metal structural member. The 
cabin facing portion of the first sheet metal structural member is configured and arranged 
to form at least a first bar portion of an integrated child seat tether anchor that is arranged 
and dimensioned to receive a child seat tether clip. 

[0007] These and other objects, features, aspects and advantages of the present 
invention will become apparent to those skilled in the art from the following detailed 
description, which, taken in conjunction with the annexed drawings, discloses a preferred 
embodiment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] Referring now to the attached drawings which form a part of this original 
disclosure: 

[0009] Figure 1 is a side perspective view of a vehicle equipped with a vehicle child 
seat tether anchor in accordance with a preferred embodiment of the present invention; 
[0010] Figure 2 is a simplified longitudinal view of a portion of the vehicle body for 
the vehicle illustrated in Figure 1; 

[001 1] Figure 3 is a simplified top perspective view of the floor structure of the 
vehicle body illustrated in Figures 1 and 2; 

[0012] Figure 4 is an enlarged partial top perspective view of the right side of the floor 
structure of the vehicle body illustrated in Figures 1-3 illustrating the right side integrated 
child seat tether anchor in accordance with the preferred embodiment of the present 
invention; 



[0013] Figure 5 is an enlarged partial top perspective view of the left side of the floor 
structure of the vehicle body illustrated in Figures 1-3 illustrating the left side integrated 
child seat tether anchor in accordance with the preferred embodiment of the present 
invention; 

[0014] Figure 6 is a simplified partial cross sectional view of the right side integrated 
child seat tether anchor in accordance with the preferred embodiment of the present 
invention as seen along section line 6-6 of Figure 4; 

[0015] Figure 7 is a simplified partial cross sectional view of the right side integrated 
child seat tether anchor in accordance with the preferred embodiment of the present 
invention as seen along section line 7-7 of Figure 4; 

[0016] Figure 8 is a simplified partial cross sectional view of the right side integrated 
child seat tether anchor, corresponding to Figure 7, but with a child tether coupled thereto 
in accordance with the preferred embodiment; 

[0017] Figure 9 is a simplified partial interior plan view of the roof structure of the 
vehicle body illustrated in Figures 1 and 2 in the area of the vehicle child seat tether 
anchor; 

[0018] Figure 10 is a simplified partial cross sectional view of the right side integrated 
child seat tether anchor in accordance with the preferred embodiment of the present 
invention as seen along section line 10-10 of Figure 9; and 

[0019] Figure 1 1 is a simplified partial cross sectional view of the right side integrated 
child seat tether anchor, corresponding to Figure 10, but with a child tether coupled thereto 
in accordance with the preferred embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0020] Selected embodiments of the present invention will now be explained with 
reference to the drawings. It will be apparent to those skilled in the art from this 
disclosure that the following descriptions of the embodiments of the present invention are 
provided for illustration only and not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 

[0021] Referring initially to Figures 1-3, a portion of a vehicle body 10 is illustrated 
that is equipped with a pair of vehicle child seat attachment structures 12 and 14 in 
accordance with a preferred embodiment of the present invention. The vehicle child seat 
attachment structure 12 is formed as part of a floor structure 16 of the vehicle body 10, 
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while the vehicle child seat attachment structure 14 is formed as part of a roof structure 18 
of the vehicle body 10. While the vehicle body 10 is constructed of a plurality of vehicle 
body panels and a plurality of structural members, for the sake of brevity, only those parts 
or portions of the vehicle body 10 that are needed to understand the present invention will 
be discussed and/or illustrated herein. For purposes of illustration, Figure 2 illustrates 
each of the vehicle child seat attachment structures 12 and 14 being coupled to the child 
seat CS by a tether strap TS. However, it will be apparent to those skilled in the art from 
this disclosure that in actuality only one of the vehicle child seat attachment structures 12 
and 14 is typically coupled to the child seat CS by a single one of the tether straps. 
[0022] Referring now to Figures 3-5, the vehicle child seat attachment structure 12 
that is formed as part of the floor structure 16 of the vehicle body 10 will now be 
discussed. For the sake of simplicity, the vehicle child seat attachment structure 12 will be 
illustrated with a simplified configuration. Moreover, it will be apparent to those skilled 
in the art from this disclosure that the child seat attachment structure 12 is dimensioned 
and configured to conform to the particular structure of the floor structure 16 to which the 
child seat attachment structure 12 is being formed as an integrated part. In other words, 
the precise dimensions and configurations of the child seat attachment structure 12 depend 
on the configuration of the floor structure 16 of the vehicle 10. 

[0023] The vehicle child seat attachment structure 12 is basically formed by a floor 
panel 20, a pair of rear wheel wells 22R and 22L, and a pair of (first and second) side 
structural members 24R and 24L. Preferably, the side structural members 24R and 24L 
are reinforced with a pair of reinforcement plates 26R and 26L, respectively. Thus, a first 
side portion of the floor structure 16 of the vehicle body 10 forms a first portion of the 
vehicle child seat attachment structure 12, while a second side portion of the floor 
structure 16 of the vehicle body 10 forms a second portion of the vehicle child seat 
attachment structure 12. 

[0024] The floor panel 20 is preferably constructed of a sheet metal material that is 
configured to form a floor of the vehicle body 10. The floor panel 20 has a rear passenger 
seat 30 fixedly coupled to the upper surface of the floor panel 20 in a conventional manner. 
The area of the floor panel 20 that is directly behind the rear passenger seat 30 preferably 
has a plurality of child seat anchors 32. The child seat anchors 32 are fixedly coupled 
thereto in a conventional manner. For example, one method of affixing child seat anchors 



is disclosed in U.S. Patent No. 6,499,786, which is hereby incorporated entirely herein by 
reference. Of course, the child seat anchors 32 could be also directly attached to the rear 
passenger seat 30 in a conventional manner. However, in the illustrated embodiment, the 
child seat anchors 32 are attached to the floor panel 20 and a laterally extending cross 
structural member (not shown) that is located beneath the floor panel 20. 
[0025] As best seen in Figures 4 and 5, the child seat anchors 32 are preferably 
substantially inverted U-shaped attachment bars that extend upwardly from the floor panel 
20. Each of the child seat anchors 32 has a laterally extending cross bar portion 32a and a 
pair of leg portions 32b extending downwardly from the cross bar portion 32a to the floor 
panel 20. Thus, the free ends of the leg portions 32b are fixedly coupled to the floor panel 
20. The cross bar portions 32a are configured and arranged to receive corresponding 
attachment structures of the child seat CS in a conventional manner. 
[0026] As seen in Figure 4, the right lateral side edge of the floor panel 20 has the rear 
wheel well 22R fixedly coupled thereto at a position just behind the area of the rear 
passenger seat 30. Similarly, as seen in Figure 5, the left lateral side edge of the floor 
panel 20 has the left rear wheel well 22L fixedly coupled thereto at a position just behind 
the rear passenger seat 30. The side structural members 24R and 24L are fixedly coupled 
between the rear wheel wells 22R and 22L and the corresponding edge portions of the 
floor panel 20 as seen in Figures 4 and 5. Thus, the floor panel 20, the rear wheel wells 
22R and 22L and the side structural members 24R and 24L define a pair of side spaces 
that extend substantially in a longitudinal direction of the vehicle along the rear wheel 
wells 22R and 22L. 

[0027] The side structural members 24R and 24L are each preferably one-piece, 
unitary members constructed from a single piece of sheet metal that is bent and welded 
between the floor panel 20 and the corresponding one of the rear wheel wells 22R and 22L. 
In other words, the side structural support members 24R and 24L are the first and second 
sheet metal structural members that extend in a front to aft vehicle direction of the floor 
panel 20. The side structural members 24R and 24L are substantially identical to each 
other, except that they are mirror images of each other. Thus, only the right side structural 
member 24R will be discussed and illustrated in detail herein. 
[0028] Basically, as best seen in Figure 6, the side structural member 24R has a 
generally horizontally extending support portion 40 and a substantially vertically 



extending support portion 42. The support portions 40 and 42 preferably are coupled 
together to form a substantially L-shaped cross section. The side structural member 24R 
also preferably includes a first mounting flange 44 extending vertically from the support 
portion 40 for mounting to the rear wheel well 22R, and a second mounting flange 46 
extending horizontally from the support portion 42 for fixedly securing the side structural 
member 24R to the floor panel 20. Preferably, the flanges 44 and 46 are welded to the 
wheel well 22R and the floor panel 20, respectively, in a conventional manner. 
[0029] The support portion 40 is a cabin facing portion of the side structural member 
24R that is configured and arranged to form a first or right side integrated child seat tether 
anchor 50R. In particular, the support portion 40 is provided with a front opening 52 and a 
rear opening 54 that define a first bar portion 56 therebetween. The front and rear 
openings 52 and 54 and the first bar portion 56 are arranged and dimensioned to receive a 
conventional child seat tether clip 58 as seen in Figures 7 and 8. Preferably, the front 
opening 52 has a larger longitudinal dimension as measured in the front to aft vehicle 
direction then the corresponding longitudinal dimension of the rear opening 54. This 
arrangement allows to the child seat tether clip 58 to be easily fastened to the first bar 
portion 56 of the child seat tether anchor 50R. 

[0030] The left side structural support member 24L has a second or left side integrated 
child seat tether anchor SOL which is arranged and dimensioned in the same manner as the 
child seat tether anchor 50R as discussed above. Thus, the integrated child seat tether 
anchor SOL is arranged and dimensioned to receive the child seat tether clip 58 in the same 
manner as the child seat tether anchor 50R shown in Figure 8. 
[003 1] The side structural support members 24R and 24L are reinforced by the 
reinforcement plates 26R and 26L which form part of the integrated child seat tether 
anchors 50R and SOL. In particular, the reinforcement plate 26R includes a first 
horizontally extending reinforcement portion 60 and a second vertically extending 
reinforcement portion 62 such that the reinforcement plate 26R has a substantially L- 
shaped configuration. The reinforcement plate 26R is located in the space formed 
between the side structural member 24R and the floor panel 20. In particular, the 
reinforcement portion 60 overlies the support portion 40, while the reinforcement portion 
62 overlies the support portion 42 of the side structural member 24R. The reinforcement 
portion 60 also has a front opening 72 and a rear opening 74 that define a second bar 



portion 76 therebetween that overlies the first bar portion 56. Thus, the first and second 
bar portions 56 and 76 are configured and arranged to receive the child seat tether clip 58 
as seen in Figures 7 and 8. The front and rear openings 72 and 74 are preferably either 
identical or slightly larger in size and shape to the front and rear openings 52 and 54 of the 
side structural member 24R. Accordingly, the child seat tether anchors 50R and SOL are 
formed in the side structural support members 24R and 24L at the lateral sides of the floor 
panel 20 without the need of a separate anchor member that extends outwardly from the 
side structural support members 24R and 24L. In other words, the child seat tether 
anchors 50R and 50L of the present invention provide a vehicle child seat attachment 
structure that reduces production costs of the vehicle and eliminates the need for additional 
parts and/or additional assembly steps that are required to install the separate tether 
anchors. 

[0032] Referring now to Figures 9-11, the child seat attachment structure 14 is 
basically formed by a portion of the roof structure 18 that at least includes a roof panel 82 
and a cross (first) structural member 84 that extends in a side to side vehicle direction of 
the roof panel 82. For the sake of simplicity, the vehicle child seat attachment structure 14 
will be illustrated with a simplified configuration. Moreover, it will be apparent to those 
skilled in the art from this disclosure that the child seat attachment structure 14 is 
dimensioned and configured to conform to the particular structure of the roof structure 1 8 
to which is being formed as an integrated part. In other words, the precise dimensions and 
configurations of the child seat attachment structure 14 depend on the configuration of the 
roof structure 18 of the vehicle 10. 

[0033] The roof panel 82 is preferably a one-piece, unitary member constructed from a 
single piece of sheet metal that is configured to form a roof portion of the vehicle body 10. 
The cross structural member 84 is located adjacent the rear edge of the roof panel 82. The 
cross structural member 84 is preferably a one-piece, unitary member constructed from a 
single piece of sheet metal that is configured to form a support member with generally U- 
shaped transverse cross section. In particular, the cross structural member 84 has a 
generally horizontally extending support portion 84a and a pair of substantially vertically 
extending support portions 84b. Preferably, each of the vertically extending support 
portions 84b has a lateral mounting flange 84c that is welded to the roof panel 82. Thus, 



the cross structured member 84 is a sheet metal structural member that is bent and welded 
to the roof panel 82 to extend in a side to side direction of the roof panel 82. 
[0034] The horizontally extending support portion 84a is a cabin facing portion of the 
cross structural member 84 that is configured and arranged to form a pair of integrated 
child seat tether anchors 86R and 86L at the lateral ends of the cross structural member 84. 
In particular, each of the integrated child seat tether anchors 86R and 86L of the 
horizontally extending support portion 84a is provided with a front opening 88 and a rear 
opening 90 that define a first bar portion 92 therebetween. The front and rear openings 88 
and 90 and the first bar portion 92 are arranged and dimensioned to receive the 
conventional child seat tether clip 58 as seen in Figure 11. Preferably, the front opening 
88 has a larger longitudinal dimension as measured in the front to aft vehicle direction 
then the corresponding longitudinal dimension of the rear opening 90. 
[0035] The lateral ends of the cross structural member 84 are reinforced by a pair of 
reinforcement plates 94 which form part of the integrated child seat tether anchor 86R and 
86L. In particular, each reinforcement plate 94 includes a first horizontally extending 
reinforcement portion 94a and a pair of second vertically extending reinforcement portions 
94b such that the reinforcement plate 94 has a substantially U-shaped configuration. Of 
course, one of the second vertically extending reinforcement portions 94b can be 
eliminated as need and or desired. 

[0036] The reinforcement plate 94 is located in the space formed between the cross 
structural member 84 and the roof panel 82. In particular, the reinforcement portion 94a 
overlies the support portion 84a, while the reinforcement portions 94b overlie the support 
portions 84b of the cross structural member 84. The reinforcement portion 94a also has a 
front opening 96 and a rear opening 98 that define a second bar portion 99 therebetween 
that overlies the first bar portion 99. Thus, the first and second bar portions 92 and 99 are 
configured and arranged to receive the child seat tether clip 58 as seen in Figure 11. The 
front and rear openings 96 and 98 are preferably either identical or slightly larger in size 
and shape to the front and rear openings 88 and 90 of the cross structural member 84. 
Accordingly, the child seat tether anchors 86R and 86L are formed at the lateral ends of 
the cross structural member 84 without the need of a separate anchor member that extends 
outwardly from the cross structural member 84. In other words, the child seat tether 
anchors 86R and 86L of the present invention provide a vehicle child seat attachment 
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structure that reduces production costs of the vehicle and eliminates the need for additional 
parts and/or additional assembly steps that are required to install the separate tether 
anchors. 

[0037] As used herein, the following directional terms "forward, rearward, above, 
downward, vertical, horizontal, below and transverse" as well as any other similar 
directional terms refer to those directions of a vehicle equipped with the present invention. 
Accordingly, these terms, as utilized to describe the present invention should be 
interpreted relative to a vehicle equipped with the present invention. Moreover, terms that 
are expressed as "means-plus function" in the claims should include any structure that can 
be utilized to carry out the function of that part of the present invention. The terms of 
degree such as "substantially", "about" and "approximately" as used herein mean a 
reasonable amount of deviation of the modified term such that the end result is not 
significantly changed. For example, these terms can be construed as including a deviation 
of at least ± 5% of the modified term if this deviation would not negate the meaning of the 
word it modifies. 

[0038] While only selected embodiments have been chosen to illustrate the present 
invention, it will be apparent to those skilled in the art from this disclosure that various 
changes and modifications can be made herein without departing from the scope of the 
invention as defined in the appended claims. Furthermore, the foregoing descriptions of 
the embodiments according to the present invention are provided for illustration only, and 
not for the purpose of limiting the invention as defined by the appended claims and their 
equivalents. Thus, the scope of the invention is not limited to the disclosed embodiments. 



